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Description

BACKGROUND OF THE INVENTION

[0001] This invention is directed to an improved float-
ation bath process for separating certain molded ther-
moplastic parts from other materials, including other
plastic parts. Such other materials being separated may
include dirt, glass, metal, different thermoplastics or
thermoset plastics. Such molded thermoplastic parts
that may be separated from each other or other materi-
als include plastic parts molded from polyethylene
terephthalate, polybutylene terephthalate, aromatic
polycarbonates, polyvinyl chloride, etc.
[0002] Currently, to separate two or more materials
with specific gravities above 1.0 by the floatation bath
process, the industry generally uses halide salts such
as, for example, sodium chloride (NaCl), e.g. DE-C-
4127572, or calcium chloride (CaCl2), e.g. DE-A-
3210972, in order to increase the specific gravity of the
water medium in the float bath to a specific gravity such
that it lies between the specific gravity of the materials
being separated. That material having a lighter specific
gravity will float to the top of the bath and that material
having a specific gravity greater than the specific gravity
of the floatation medium will sink to the bottom of the
floatation vessel. Thus materials may be separated from
each other by the floatation process.
[0003] However, there are disadvantages with the use
of halide salts such as NaCl or CaCl2 in floatation sep-
aration baths. For example, with NaCl, the specific grav-
ity of the water solution in the bath can only be increased
to about 1.2 grams/ cubic centimeter (g/cc). With CaCl2,
the specific gravity of the water in the bath can only be
increased to about 1.4 g/cc. Also, dissolving CaCl2 in
water is an exothermic reaction, thereby making it diffi-
cult to control the temperature of the float bath. In addi-
tion, with the separation of certain plastics, residual hal-
ogen ions from halide salts can attack the polymer
chains of some plastics. For example, with a polycar-
bonate, the carbonate polymer chains can be attacked
by halogen ions and thus can affect a decrease in the
molecular weight of the polymer. Further, halogen ions
can corrode metal, which would reduce the service life
of the floatation tanks, as well as extrusion or injection
molding equipment when the recycled plastic is melt
processed and molded.

SUMMARY OF THE INVENTION

[0004] Therefore, this invention is directed to an im-
proved process for the separation of mixtures of mate-
rials having different specific gravities and more partic-
ularly to the separation of molded thermoplastic resin
parts. The improved process employs certain water sol-
uble salts as a concentrative medium in water for the
float separation of materials. The salts of this invention
are alkali metal or alkaline earth metal salts of phos-

phates, pyrophosphates, metaphosphates and
polyphosphates, hydrates thereof or blends thereof.

DETAILED DESCRIPTION OF THE INVENTION

[0005] The improved process of this invention com-
prises an improved floatation process for the separation
of mixtures of materials with different specific gravities
and particularly the separation of mixtures of different
thermoplastic resins from each other or from other ma-
terials. Specifically, the process of this invention em-
ploys certain water soluble salts as a concentrative ad-
ditive in a water floatation separation process. The salts
employed herein should be readily soluble in water and
can provide a concentration of greater than 1.0 g/cc and
preferably from about 1.05 to about 1.6 g/cc. They are
non-corrosive to metal surfaces. Because the phos-
phates are buffers, they allow for tight control of the pH
of the water solution over varying concentrations of the
phosphate solutions. Preferably, the pH of the salt solu-
tion ranges from about 3 to about 12, more particularly
about 4 to 9 and most particularly about 4 to 7. The pH
may also be a factor of the particular thermoplastics be-
ing separated. For example, if one of the materials being
separated is a polycarbonate, a pH of the solution in ex-
cess of 9 may have a tendency to degrade the polycar-
bonate. Also, the disposal of waste water containing the
salts of this invention is minimized, since some phos-
phorous containing compounds are already added to
water by the waste water treatment industry.
[0006] Another advantage with respect to using the
instant salt solution for the separation of thermoplastic
resin parts is that they are also sometimes used as sta-
bilizers for thermoplastic resins. Therefore, the salts em-
ployed in this invention would probably be compatible
with the thermoplastic resins being separated.
[0007] The salts that can be employed in the practice
of this invention as a concentrative additive to water are
particular metal salts of phosphates, pyrophosphates,
metaphosphates, polyphosphates or hydrates thereof
or blends thereof. The phosphates are generally of the
formula:

wherein M is a metal selected from the group consisting
of alkali metal or alkaline earth metal (Group I or Group
II); z is an integer of from 1 to 2; y is from 0 to 2; n is an
integer of from 1 to 2; and x is a integer of from 1 to 3;
provided, however, that the values of z, y, n and x meet
the requirements of the following formula:

[0008] The pyrophosphates and the polyphosphates
that can be employed in the practice of this invention

Mx
z

(HyPO4)n

(3-y)n = xz
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are generally of the following formula:

wherein M and z have the same meaning set forth
above; y is 0 to 7; n is an integer of from 1 to 6 and x is
1 to 8; provided, however, that the values of z, y, n and
x meet the requirements of the following formula:

[0009] Examples of the salts that can be employed in
the practice of this invention are as follows:

Sodium Hexametaphosphate - (NaPO3)6
Tetra Potassium Pyrophosphate - K4P2O7
Potassium Phosphate - K3PO4
Mono Potassium Phosphate - KH2PO4
Dipotassium Phosphate - K2HPO4
Tetra Sodium Pyrophosphate - Na4P2O7
Trisodium Phosphate - Na3PO4
Disodium Phosphate - Na2HPO4
Mono Sodium Phosphate - NaH2PO4

[0010] The salts employed in this invention are water
soluble salts. Because of the high densities that can be
achieved with these salts, they can be used in solution
to obtain densities of greater than 1.0 g/cc and prefera-
bly from about 1.05 g/cc to about 1.6 g/cc. In fact, the
solubility rate of the salt or the density of the bath may
be adjusted by heating the water bath to elevated tem-
peratures, particularly if a salt is difficult to solubilize at
room temperature. As such, many different physical
mixtures of thermoplastic resin can be separated wheth-
er they are in the form of granular, pellet or ground up
molded plastic parts. For example, the process of this
invention can be employed to separate such physical
mixtures as polyvinyl chloride - polyethylene, polycar-
bonate - polyethylene, polycarbonate -polybutylene
terephthalate, and such other mixtures of different plas-
tic materials the components of which have different
densities. In fact, physical mixtures of different plastics
may be separated by the process of this invention, such
as a mixture of three or four different plastics. The sep-
aration of such multiplastics mixtures would probably re-
quire two or more separation steps. Obviously to obtain
good separation and efficiency, it may be advisable to
granulate molded plastic parts prior to the separation
thereof.
[0011] The floatation bath or medium is prepared by
dissolving sufficient salt of this invention in water to ob-
tain the predetermined concentration for the desired
density of the floatation bath for the separation of the
physical mixture of materials. The recovery rate under
this invention is generally very high and can exceed
90%.

Mx
z

(HyPnO3n+1)

xz = (n-y)+2

[0012] The process of this invention lends itself to the
separation of plastics from plastic resin mixtures in order
that the separated plastic components can be recycled.
The plastics that are recovered can then be melt blend-
ed with virgin thermoplastic resins or directly molded in-
to plastic articles. Such directly molded articles may in-
clude, for example, outdoor benches, roofing, wood
substitutes, business and electrical equipment, chairs,
carts, auto parts, toys, etc.
[0013] The following provided Examples illustrate var-
ious embodiments of this invention and are for the pur-
pose of illustration only. They should not be regarded as
limiting this invention to any specific materials or condi-
tions as employed therein.

Example 1

[0014] This Example is set forth to demonstrate one
embodiment of this invention wherein an automobile
bumper system consisting of a thermoplastic molded fa-
cia adhered to a thermoplastic beam with an epoxy ad-
hesive. In this Example, the epoxy adhesive is separat-
ed from the thermoplastic molded facia and beam. The
fascia and beam are molded from a thermoplastic resin
comprising a blend of an aromatic polycarbonate resin
and a polybutylene terephthalate resin. The molded ar-
ticle, i.e. the bumper system consisting of the thermo-
plastic molded facia which is adhered to the thermoplas-
tic beam with an epoxy adhesive, is ground up into par-
ticles of about 1/16" to about 1/2" in size. Grinding sub-
stantially breaks the molded thermoplastic parts from
the epoxy adhesive such that the material after grinding
is substantially a blend of epoxy adhesive particles and
thermoplastic resin particles. Fines are removed from
the ground material through air classification because
fines present a larger surface area, making them difficult
to wet in the floatation bath and would have a tendency
to gum up in the floatation bath such that separation
would be difficult. The thermoplastic resin in this Exam-
ple has a specific gravity of about 1.2 g/cc, and the
epoxy resin has a specific gravity of about 1.4 g/cc.
[0015] A floatation bath is prepared by dissolving suf-
ficient sodium dihydrogen phosphate in a water bath at
about room temperature to provide a floatation separa-
tion bath having a specific gravity of about 1.25 g/cc.
The ground up material, less the fines, is then added to
the floatation bath under slight agitation. The molded
thermoplastic particles float to the surface of the bath
and are removed by skimming from the surface. The
particles are dried and subjected to paint removal by the
process described in copending patent application EP-
A-0637617 filed 20 July 1994, and assigned to the same
Assignee as the instant patent application. Because of
their greater specific gravity, the epoxy particles sink to
the bottom of the floatation tank. These epoxy particles
are then removed and discarded.
[0016] The recovered thermoplastic particles after
paint removal are rinsed and dried. These pellets can
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then be extruded into sheets or profiles. Alternatively,
the recycled pellets may be melt blended with virgin
thermoplastic resin in whatever proportions desired. Al-
so, depending on the end use application, the recycled
pelletized material may also be molded into parts by in-
jection or compression molding.
[0017] Since the floatation bath uses a sodium dihy-
drogen phosphate salt, any residual phosphate salt in
the recovered thermoplastic resin particles will not
cause a stability problem in the melt flow during melt
processing of the recovered thermoplastic particles as
per U.S. Patent 4,532,290.

Example 2

[0018] Example 1 was repeated except that the mold-
ed thermoplastic bumper was adhered to the molded
thermoplastic beam with methylmethacrylate based ad-
hesive and the floatation bath was prepared having a
specific gravity of about 1.15 g/cc with the sodium dihy-
drogen phosphate. The specific gravity of the adhesive
was about 1.0 g/cc. In this Example, the molded ther-
moplastic resin particles sank to the bottom of the float-
ation tank and was then removed from the tank. The ad-
hesive particles floated to the surface because of their
lighter specific gravity and were removed by skimming
from the surface of the bath. The recovered molded ther-
moplastic particles were subjected to the same recovery
and reuse as set forth in Example 1.

Example 3

[0019] A mixture of particles of polyvinyl chloride and
a thermoplastic resin comprising a blend of an aromatic
polycarbonate and a polybutylene terephthalate were
separated in a floatation bath prepared by dissolving
sufficient tricalcium phosphate in water to provide a con-
centration bath having a specific gravity of about 1.3 g/
cc. Any fines were removed from the mixture by the
same procedure employed in Example 1. The mixture
of resin particles, after removal of fines, was then added
to the floatation bath. The polyvinyl chloride which has
a specific gravity of about 1.4 g/cc sank to the bottom
of the tank and the blended thermoplastic resin which
has a specific gravity of about 1.2 g/cc floated to the top
of the floatation bath. The materials were recovered
separately, dried and separately pelletized by melt ex-
trusion.

Example 4

[0020] Example 3 was repeated except that a mixture
of polyethylene and polybutylene terephthalate (PBT)
were separated by employing a floatation bath having a
specific gravity of about 1.05 g/cc by dissolving sufficient
sodium hexametaphosphate in water. The polyethylene
particles (specific gravity of less than about 1.00 g/cc)
floated to the surface of the bath and the PBT particles

(specific gravity of about 1.3 g/cc) sank to the bottom.
The materials were separately recovered and proc-
essed as in Example 3.

Example 5

[0021] A physical mixture of resin pellets of polycar-
bonate resin (specific gravity 1.2 g/cc) and polybutylene
terephthalate (PBT) resin (specific gravity 1.3 g/cc) were
separated by immersing the pellets in a floatation bath
prepared by dissolving sufficient mono sodium phos-
phate to obtain a specific gravity of about 1.23 g/cc. Total
weight/volume was used to measure density. The pH of
the bath was 4.5. The pellets of polycarbonate floated
to the top of the floatation vessel and the pellets of poly-
butylene terephthalate sank to the bottom. The materi-
als were separately recovered, dried and stored for fu-
ture molding thereof.

Example 6

[0022] Example 5 was repeated except that a physical
mixture of polycarbonate particles (specific gravity 1.2
g/cc) and amorphous polyethylene terephthalate parti-
cles (specific gravity 1.33 g/cc) were separated under
the same conditions of Example 5.

Example 7

[0023] Example 5 was repeated except that a physical
mixture of acrylonitrile-butadiene-styrene (ABS) parti-
cles (specific gravity 1.02 g/cc) and PBT particles (spe-
cific gravity 1.3 g/cc) were separated under the same
conditions of Example 5.

Example 8

[0024] Example 5 was repeated except that a physical
mixture of polypropylene particles (specific gravity 0.9
g/cc) and PBT particles (specific gravity 1.3 g/cc) were
separated under the same conditions as Example 5.

Example 9

[0025] Example 5 was repeated except that a physical
mixture of polypropylene particles (specific gravity 0.9
g/cc) and PBT specific gravity 1.3 g/cc and PMMA spe-
cific gravity of 1.19 g/cc particles (specific gravity 1.3 g/
cc) were separated under the same conditions as Ex-
ample 5.

Example 10

[0026] Example 5 was repeated except that a physical
mixture of ABS particles (specific gravity 1.02 g/cc) and
polycarbonate particles (specific gravity 1.2 g/cc) were
separated in floatation baths having a density of 1.08 g/
cc and a pH of 4.7.
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Example 11

[0027] Example 10 was repeated except that a phys-
ical mixture of ABS particles (specific gravity 1.02 g/cc)
and polymethylmethacrylate particles (specific gravity
1.19 g/cc) were separated under the same conditions
as in Example 10.

Example 12

[0028] Example 5 was repeated with 5.5 grams of the
monosodium phosphate to prepare a flotation bath hav-
ing a specific gravity of about 1.08 g/cc and pH of 4.7.
In this bath the following resins were float separated:

(i) polypropylene particles (spec. grav. 0.9 g/cc) and
polycarbonate (spec. grav. 1.2 g/cc); and
(ii) ABS (spec. grav. 1.02 g/cc) and PBT (spec. grav.
1.3 g/cc);

[0029] The particles were successfully separated re-
covered as in Example 5.

Example 13

[0030] Example 5 was repeated except that a physical
mixture of PBT particles (specific gravity 1.3 g/cc) and
a 30 weight % glass fiber filled PBT particles (specific
gravity 1.53 g/cc) were separated using a floatation bath
having a density of 1.32 g/cc by dissolving sufficient so-
dium hexametaphosphate in water and having a pH 6.2.
The glass filled PBT particles sank to the bottom of the
vessel and the PBT particles floated to the surface.

Example 14

[0031] Example 12 was repeated except the physical
mixture of polycarbonate particles (specific gravity 1.2
g/cc) and 30 weight % glass fiber filled PBT particles
(specific gravity 1.53 g/cc) were separated in a floatation
bath by dissolving sufficient sodium hexametaphos-
phate in water to obtain a density of 1.32 g/cc and a pH
of 6.2. The particles were recovered as in Example 13
namely the PC particles floated to the surface and the
glass filled PBT particles sank to the bottom of the ves-
sel.

Example 15

[0032] Example 12 was repeated except the physical
mixture of polycarbonate particles (specific gravity 1.2
g/cc) and 30 weight % glass fiber filled PBT particles
(specific gravity 1.53 g/cc) were separated in a floatation
bath by dissolving sufficient tetra potassium pyrophos-
phate in water to obtain a density of 1.42 g/cc and a pH
of 10.6. The particles were recovered as in Example 12
namely the polycarbonate particles floated to the sur-
face and the glass filled PBT particles sank to the bottom

of the vessel.

Example 16

[0033] Example 12 was repeated except the physical
mixture of PBT particles (specific gravity 1.3 G/cc) and
30 weight % glass fiber filled PBT particles (specific
gravity 1.53 G/cc) were separated in a flotation bath by
dissolving sufficient disodium phosphate in water to ob-
tain a density of 1.31 g/cc and a pH of 8/8. The particles
were recovered as in Example 12; namely, the polycar-
bonate particles floated to the surface and the glass
filled PBT particles sank to the bottom of the vessel.

Claims

1. An improved process for the separation of mixtures
of materials each of which component of the mixture
has a different specific gravity comprising dissolv-
ing an amount of a salt in an aqueous bath to obtain
a specific gravity that is between the specific gravity
of the components of the physical mixture, the im-
provement comprising the step of adding a suffi-
cient amount of a water soluble salt to an aqueous
separation floatation bath to provide a floatation
bath having a specific gravity greater than about 1.0
gram per cubic centimeter, said salt being selected
from the group consisting of alkali metal or alkaline
earth metal salts of phosphates, pyrophosphates,
metaphosphates, polyphosphates, hydrates there-
of, and blends thereof.

2. The improved process of claim 1 wherein the pH of
the floatation bath is about 3 to about 12.

3. The improved process of claim 1 wherein the pH of
the floatation bath is about 4 to about 9.

4. The improved process of claim 1 wherein the pH of
the floatation bath is about 4 to about 7.

5. The improved process of claim 1 wherein the phys-
ical mixture being separated is a thermoplastic resin
mixture, the components of which have different
specific gravity.

6. The improved process of claim 5 wherein the spe-
cific gravity of the aqueous floatation bath is about
1.05 to about 1.6 grams per cubic centimeter.

7. The improved process of claim 5 wherein the metal
salt is selected from the group consisting of alkali
metal salts of phosphates, pyrophosphates, meta-
phosphates, polyphosphates, hydrates thereof,
and blends thereof.

8. The improved process of claim 5 wherein the metal
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salt is selected from the group consisting of alkaline
earth metal salts of phosphates, pyrophosphates,
metaphosphates, polyphosphates, hydrates there-
of, and blends thereof.

9. The improved process of claim 7 wherein the phos-
phate metal salt is sodium dihydrogen phosphate.

10. The improved process of claim 7 wherein the pyro-
phosphate metal salt is sodium acid pyrophos-
phate.

11. The improved process of claim 7 wherein the met-
aphosphate metal salt is sodium hexametaphos-
phate.

12. The improved process of claim 5 wherein said ther-
moplastic resin mixture comprises a molded ther-
moplastic resin automobile bumper system com-
prising a molded thermoplastic resin facia adhered
with an adhesive to a molded thermoplastic resin
beam, wherein said improved process comprises
the steps of grinding the bumper system into small
particles, dissolving sufficient sodium dihydrogen
phosphate in an aqueous separation floatation bath
to a specific gravity of about 1.30 grams per cubic
centimeter, immersing said particles in the floata-
tion separation bath, and removing the molded ther-
moplastic resin parts from the surface of the floata-
tion bath.

13. The improved process of claim 12 wherein the ad-
hesive is an epoxy adhesive having a specific grav-
ity of about 1.4 grams per cubic centimeter.

14. The improved process of claim 12, wherein said
molded thermoplastic resin bumper is molded from
a blend of an aromatic polycarbonate resin and a
polyalkylene terephthalate resin.

15. The improved process of claim 14, wherein at least
one of said thermoplastic resins is selected from
polycarbonate, polyester, copolyestercarbonate,
polyphenylene ether, polyimide, rubber modified
monovinylidene aromatic resin, polyolefin, polya-
mide, polypolyphenylene sulfide, polysulfone, poly-
vinyl chloride, or copolymers, blends or composites
thereof.

16. The improved process of claim 15, wherein said at
least one of said thermoplastic resins is selected
from polycarbonate, polyester, polyphenylene
ether, rubber modified monovinylidene aromatic
resin, polyolefin, polyamide, polyvinyl chloride, or
copolymers, blends or composites thereof.

17. The improved process of claim 5 wherein said ther-
moplastic resin mixture comprises a molded auto-

mobile dashboard system, wherein said improved
process comprises the steps of grinding the dash-
board system into small partides, dissolving suffi-
cient sodium dihydrogen phosphate in an aqueous
separation floatation bath to a specific gravity of
greater than about 1.20 grams per cubic centimeter,
immersing said particles in the floatation separation
bath, and removing the molded thermoplastic resin
parts from the surface of the floatation bath.

18. The improved process of claim 5, wherein the ther-
moplastic resin mixture comprises (i) a mineral or
glass filled thermoplastic resin and (ii) an unfilled
thermoplastic resin.

19. The improved process of claim 1, wherein said ma-
terials having different specific gravities comprise
(i) mineral or glass filled thermoplastic or thermoset
resins and (ii) unfilled thermoplastic or thermoset
resins.

Patentansprüche

1. Verbessertes Verfahren zur Trennung von Materi-
almischungen, wobei jede Komponente der Mi-
schung ein anderes spezifisches Gewicht hat, um-
fassend das Auflösen einer Menge eines Salzes in
einem wässerigen Bad, um ein spezifisches Ge-
wicht zu erhalten, das zwischen dem spezifischen
Gewicht der Komponenten der physikalischen Mi-
schung liegt, gekennzeichnet durch die Stufe der
Zugabe einer genügenden Menge eines wasserlös-
lichen Salzes zu einem wässerigen Trenn-Flotati-
onsbad zur Schaffung eines Flotationsbades mit ei-
nem spezifischen Gewicht, das größer als etwa 1,0
g/cm3 ist, wobei das Salz ausgewahlt ist aus der
Gruppe bestehend aus Alkalimetall- oder Erdalka-
limetall-Salzen von Phosphaten, Pyrophosphaten,
Metaphosphaten, Polyphosphaten, deren Hydraten
oder Mischungen.

2. Verfahren nach Anspruch 1, worin der pH des Flo-
tationsbades etwa 3 bis etwa 12 beträgt.

3. Verfahren nach Anspruch 1, worin der pH des Flo-
tationsbades etwa 4 bis etwa 9 beträgt.

4. Verfahren nach Anspruch 1, worin der pH des Flo-
tationsbades etwa 4 bis etwa 7 beträgt.

5. Verfahren nach Anspruch 1, worin die physikalische
Mischung, die getrennt wird, eine thermoplastische
Harzmischung ist, deren Komponenten unter-
schiedliches spezifisches Gewicht aufweisen.

6. Verfahren nach Anspruch 5, worin das spezifische
Gewicht des wässerigen Flotationsbades etwa 1,05

9 10
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bis etwa 1,6 g/cm3 beträgt.

7. Verfahren nach Anspruch 5, worin das Metallsalz
ausgewählt ist aus der Gruppe bestehend aus Al-
kalimetallsalzen von Phosphaten, Pyrophospha-
ten, Metaphosphaten, Polyphosphaten, deren Hy-
draten und Mischungen.

8. Verfahren nach Anspruch 5, worin das Metallsalz
ausgewählt ist aus der Gruppe bestehend aus Erd-
alkalimetallsalzen von Phosphaten, Pyrophospha-
ten, Metaphosphaten, Polyphosphaten, deren Hy-
draten und Mischungen.

9. Verfahren nach Anspruch 7, worin das Metallphos-
phat Natriumdihydrogenphosphat ist.

10. Verfahren nach Anspruch 7, worin das Metallpyro-
phosphat saures Natriumpyrophosphat ist.

11. Verfahren nach Anspruch 7, worin das Metallmeta-
phosphat saures Natriumhexametaphosphat ist.

12. Verfahren nach Anspruch 5, worin die thermoplasti-
sche Harzmischung ein geformtes Automobil-
Stoßdämpfersystem aus thermoplastischem Harz
umfaßt, umfassend ein geformtes Band aus ther-
moplastischem Harz, das mit einem Kleber an ei-
nen geformten Träger aus thermoplastischem Harz
geklebt ist, wobei das Verfahren die Stufen des
Mahlens des Stoßdämpfersystems zu kleinen Teil-
chen, das Lösen von genügend Natriumdihydro-
genphosphat in einem wässerigen Trenn-Flotati-
onsbad bis zu einem spezifischen Gewicht von et-
wa 1,30 g/cm3, das Eintauchen der Teilchen in das
Trenn-Flotationsbad und das Entfernen der Form-
teilchen aus thermoplastischem Harz von der Ober-
fläche der Flotationsbades umfaßt.

13. Verfahren nach Anspruch 12, worin der Klebstoff
ein Epoxy-Klebstoff mit einem spezifischen Ge-
wicht von etwa 1,4 g/cm3 ist.

14. Verfahren nach Anspruch 12, worin der geformte
Stoßdämpfer aus thermoplastischen Harz aus einer
Mischung aus einem aromatischen Polycarbo-
natharzes und eines Polyalkylenterephthalathar-
zes geformt ist.

15. Verfahren nach Anspruch 14, worin mindestens ei-
nes der thermoplastischen Harze ausgewählt ist
aus Polycarbonat, Polyester, Copolyestercarbonat,
Polyphenylenether, Polyimid, kautschuk-modifi-
ziertem aromatischem Monovinylidenharz, Polyole-
fin, Polyamid, Polyphenylensulfid, Polysulfon, Poly-
vinylchlorid oder Copolymeren, Mischungen oder
Verbundstoffen daraus.

16. Verfahren nach Anspruch 15, worin das mindestens
eine thermoplastische Harz ausgewählt ist aus Po-
lycarbonat, Polyester, Polyphenylenether, kau-
tschuk-modifiziertem aromatischem Monovinyli-
denharz, Polyolefin, Polyamid, Polyvinylchlorid
oder Copolymeren, Mischungen oder Verbundstof-
fen daraus.

17. Verfahren nach Anspruch 5, worin die thermoplasti-
sche Harzmischung ein geformtes Automobil-Ar-
maturenbrettsystem umfaßt, worin das Verfahren
die Stufen des Mahlens des Armaturenbrettsy-
stems zu kleinen Teilchen, das Lösen von genü-
gend Natriumdihydrogenphosphat in einem wässe-
rigen Trenn-Flotationsbad bis zu einem spezifi-
schen Gewicht von mehr als etwa 1,20 g/cm3, das
Eintauchen der Teilchen in das Trenn-Flotationsbad
und das Entfernen der geformten thermoplasti-
schen Harzteilchen von der Oberfläche des Flotati-
onsbades umfaßt.

18. Verfahren nach Anspruch 5, worin die thermoplasti-
sche Harzmischung (i) ein mineral- oder glas-gefüll-
tes thermoplastisches Harz und (ii) ein ungefülltes
thermoplastisches Harz umfaßt.

19. Verfahren nach Anspruch 1, worin die Materialien
mit unterschiedlichem spezifischem Gewicht (i) mi-
neral- oder glas-gefüllte thermoplastische oder
wärmegehärtete Harze und (ii) ungefüllte thermo-
plastische oder wärmegehärtete Harze umfassen.

Revendications

1. Procédé amélioré pour séparer des mélanges de
matériaux, chacun des composants du mélange
présentant une masse volumique différente, com-
prenant la dissolution d'une quantité d'un sel dans
un bain aqueux pour obtenir une masse volumique
qui se situe entre les masses volumiques des com-
posants du mélange physique, l'amélioration con-
sistant en une étape d'addition d'une quantité suffi-
sante de sel hydrosoluble à un bain aqueux de sé-
paration par flottation pour fournir un bain de flotta-
tion présentant une masse volumique supérieure à
environ 1,0 gramme par centimètre cube, ledit sel
étant choisi dans l'ensemble constitué par les sels
de métal alcalin ou de métal alcalino-terreux de
phosphates, pyrophosphates, métaphosphates,
polyphosphates, leurs hydrates, et leurs mélanges.

2. Procédé amélioré selon la revendication 1, dans le-
quel le pH du bain de flottation va de 3 environ à 12
environ.

3. Procédé amélioré selon la revendication 1, dans le-
quel le pH du bain de flottation va de 4 environ à 9
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environ.

4. Procédé amélioré selon la revendication 1, dans le-
quel le pH du bain de flottation va de 4 environ à 7
environ.

5. Procédé amélioré selon la revendication 1, dans le-
quel le mélange physique à séparer est un mélange
de résines thermoplastiques dont les composants
présentent une masse volumique différente.

6. Procédé amélioré selon la revendication 5, dans le-
quel la masse volumique du bain de flottation
aqueux va d'environ 1,05 à environ 1,6 gramme par
centimètre cube.

7. Procédé amélioré selon la revendication 5, dans le-
quel le sel métallique est choisi dans l'ensemble
constitué par les sels de métal alcalin de phospha-
tes, pyrophosphates, métaphosphates, polyphos-
phates, leurs hydrates, et leurs mélanges.

8. Procédé amélioré selon la revendication 5, dans le-
quel le sel métallique est choisi dans l'ensemble
constitué par les sels de métal alcalino-terreux de
phosphates, pyrophosphates, métaphosphates,
polyphosphates, leurs hydrates, et leurs mélanges.

9. Procédé amélioré selon la revendication 7, dans le-
quel le sel métallique du phosphate est le dihydro-
génophosphate de sodium.

10. Procédé amélioré selon la revendication 7, dans le-
quel le sel métallique du pyrophosphate est le py-
rophosphate acide de sodium.

11. Procédé amélioré selon la revendication 7, dans le-
quel le sel métallique du métaphosphate est l'hexa-
métaphosphate de sodium.

12. Procédé amélioré selon la revendication 5, dans le-
quel ledit mélange de résines thermoplastiques for-
me un système de type pare-chocs automobile en
résine thermoplastique moulée comprenant un
bandeau en résine thermoplastique moulée qui ad-
hère au moyen d'un adhésif, à une traverse en ré-
sine thermoplastique moulée, ledit procédé amélio-
ré comprenant les étapes qui consistent à broyer le
système de type pare-chocs en de petites particu-
les, à dissoudre suffisamment de dihydrogéno-
phosphate de sodium dans un bain aqueux de sé-
paration par flottation jusqu'à une masse volumique
d'environ 1,30 gramme par centimètre cube, à im-
merger lesdites particules dans le bain de sépara-
tion par flottation et à éliminer les parties de résine
thermoplastique moulée de la surface du bain de
flottation.

13. Procédé amélioré selon la revendication 12, dans
lequel l'adhésif est un adhésif époxyde présentant
une masse volumique d'environ 1,4 gramme par
centimètre cube.

14. Procédé amélioré selon la revendication 12, dans
lequel on moule ledit pare-choc en résine thermo-
plastique moulée à partir d'un mélange d'une résine
polycarbonate aromatique et d'une résine poly(alk-
ylène téréphtalate).

15. Procédé amélioré selon la revendication 14, dans
lequel au moins l'une desdites résines thermoplas-
tiques est choisie parmi un polycarbonate, un poly-
ester, un copoly(ester/carbonate), un poly(phénylè-
ne éther), un polyimide, une résine monovinylidéni-
que aromatique modifiée avec du caoutchouc, une
polyoléfine, un polyamide, un poly(sulfure de phé-
nylène), une polysulfone, un poly(chlorure de viny-
le) et leurs copolymères, leurs mélanges et leurs
composites.

16. Procédé amélioré selon la revendication 15, dans
lequel au moins l'une desdites résines thermoplas-
tiques est choisie parmi un polycarbonate, un poly-
ester, un poly(phénylène éther), une résine mono-
vinylidénique aromatique modifiée avec du caout-
chouc, une polyoléfine, un polyamide, un poly(chlo-
rure de vinyle) et leurs copolymères, leurs mélan-
ges et leurs composites.

17. Procédé amélioré selon la revendication 5, dans le-
quel ledit mélange de résines thermoplastiques for-
me un système moulé de type tableau de bord auto-
mobile, ledit procédé amélioré comprenant les éta-
pes qui consistent à broyer le système de type ta-
bleau de bord en de petites particules, à dissoudre
suffisamment de dihydrogénophosphate de sodium
dans un bain aqueux de séparation par flottation
jusqu'à une masse volumique supérieure à environ
1,20 gramme par centimètre cube, à immerger les-
dites particules dans le bain de séparation par flot-
tation et à éliminer les parties de résine thermoplas-
tique moulée de la surface du bain de flottation.

18. Procédé amélioré selon la revendication 5, dans le-
quel le mélange de résines thermoplastiques com-
prend (i) une résine thermoplastique chargée de
verre ou d'un composé minéral et (ii) une résine
thermoplastique non-chargée.

19. Procédé selon la revendication 1, dans lequel les-
dits matériaux présentant différentes masses volu-
miques comprennent (i) des résines thermoplasti-
ques ou thermodurcies chargée de verre ou d'un
composé minéral et (ii) des résines thermoplasti-
ques ou thermodurcies non-chargées.
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